TITLE OF THE INVENTION 

LIGHT EMITTING DIODE DEVICE 

BACKGROUND OF THE INVENTION 
5 The present invention relates to a light emitting diode 

(LED) device used in an electronic equipment such as a 
personal computer, printer, PDA, facsimile machine, pager 
and a portable telephone. 

In recent years, a liquid crystal display (LCD) having 

10 a back light is widely used as an illuminating panel device 
for illuminating various electronic equipments such as a 
notebook computer having an optical communication device, 
a PDA and a portable telephone. As an electronic equipment 
provided with such an LCD, an LCD back light for a portable 

15 telephone and an LED for illuminating various keys of a 
portable telephone are widely used. 

Fig. 6 is a front view showing a conventional portable 
telephone disclosed in the Japanese Patent Application Laid 
Open 2002-24811. The portable telephone 10 has an LCD 11, 

20 three LED packages 12 for the LCD 11 , a plurality of key switches 
13, and a plurality of LED packages 14 for illuminating the 
key switches 13. The LED package has an LED chip mounted 
on a circuit substrate made of glass epoxy resin, the LED 
chip is encapsulated by a transparent or translucent resin. 

25 In the conventional device, a number of LED packages must 
be provided, since the conventional LED package is inferior 
in directivity. Therefore, there is a problem that the 
conventional device can not satisfy demand for low cost. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
LED device which may illuminate a plurality of displays , and 
may be controlled in directivity and may be manufactured at 
5 a low cost. 

According to the present invention, there is provided 
a light emitting diode device comprising a circuit substrate, 
an LED mounted on the circuit substrate, a transparent or 
translucent resin layer encapsulating the LED, a reflection 
10 layer provided on the resin layer for reflecting lights 
emitted from the LED. 

The device further comprises a lower reflection film 
formed on the upper surface of the circuit substrate. 

The reflection layer is provided for partly 
15 transmitting the lights emitted from the LED. 

In an aspect of the invention, the reflection layer 
comprises a transparent holding plate and an upper 
reflection film provided between the upper surface of the 
resin layer and the underside of the holding plate. 
20 The upper reflection film is formed by a metal plating . 

These and other objects and features of the present 
invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings . 

25 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a sectional view showing a light emitting 
diode device according to a first embodiment of the present 
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invention ; 

Fig. 2 is a sectional view showing a light emitting 
diode device according to a second embodiment of the present 
invention ; 

Figs . 3 and 4 are sectional views showing a third 
embodiment ; 

Fig. 5 is a sectional view showing a light emitting 
diode device according to a fourth embodiment of the present 
invention ; and 

Fig. 6 is a front view showing a conventional portable 
telephone . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 is a sectional view showing a light emitting 
15 diode device according to a first embodiment of the present 
invention . 

The LED device 1 comprises a circuit substrate 2 made 
of a resin such as a glass epoxy resin, a lower reflection 
film 6 formed on the surface of the circuit substrate 2 by 

20 Ag or Au plating, and an LED 3 mounted on the circuit substrate 
2 . The LED 3 is connected to electrodes provided on the 
surface of the substrate 2. The LED 3 is encapsulated by 
a transparent or translucent resin layer 4 . 

In accordance with the present invention, a reflection 

25 layer 5 is mounted on the resin layer 4 . The reflection layer 
5 comprises a holding plate 7 and an upper reflection film 
8 formed on the underside of the holding plate 7 . The holding 
plate 7 is made of a transparent or translucent resin. The 
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upper reflection film 8 is formed by depositing or plating 
reflective metal which is able to reflect lights emitted from 
the LED 3 . The upper reflection film 8 is formed into a thin 
film, for example 1 /im, so as to partly transmit lights from 
5 the LED 3. 

Lights emitted from the LED 3 are transmitted through 
the resin layer 4 and the reflection layer 5 as central 
transmission light I and side transmission lights II. Parts 
of lights emitted from the LED are reflected by the upper 

10 reflection film 8 and further reflected by the lower 
reflection film 6 on the substrate 2 as re-reflection side 
lights III. The side lights III discharges also from the 
side wall of the resin layer 4. Thus, emitted lights are 
widely diffused. 

15 If the thickness of the upper reflection film 8 is 

increased, reflectivity increases and transmittance 
reduces . Therefore , the light diffusion is increased . Thus , 
a desired expansion of diffusion can be obtained. 

Fig. 2 is a sectional view showing a light emitting 
20 diode device according to a second embodiment of the present 
invention . 

The LED device 1 is the same as the first embodiment 
in construction. Therefore the same parts as the first 
embodiment are identified by the same reference numerals as 
25 those of Fig. 1. The difference from the first embodiment 
is that the thickness of the resin layer 4 is thinner than 
that of the resin layer 4 in Fig. 1 . By reducing the thickness 
of the resin layer 4, the angle of reflection of the 
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re-reflected side light III increases, so that the diffusion 
expansion of the light III increases. 

Thus, the diffusion expansion can also be set to a 
desired value by changing the thickness of the resin layer 
5 4. 

Figs . 3 and 4 are sectional views showing a third 
embodiment. In the embodiment, the area of the reflection 
film 8 is changed. Although the reflectivity of the upper 
reflection film 8 is constant, the diffusion expansion and 
10 the brightness distribution are changed by varying the area 
of the upper reflection film 8 . 

If the area of the upper reflection film 8 is increased 
as shown in Fig. 4, the diffusion expansion of the 
re-reflection side lights III increases. Of course, if the 
15 reflectivity of the upper reflection film 8 is varied, the 
diffusion expansion and the brightness distribution are 
variously changed. 

If the area of the upper reflection film 8 is reduced, 
the intensity of radiation of the transmission side light 
20 II increases . 

Fig. 5 is a sectional view showing a light emitting 
diode device according to a fourth embodiment of the present 
invention. In the LED device 1, the thickness of the resin 
layer 4 is reduced. Since the resin layer 4 is thin, the 
25 brightness of the re-reflection side lights III increases. 

As described above, the distribution of lights is 
widely changed. If the area of the upper reflection film 
8 is increased or the thickness of the resin layer 4 is reduced, 
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the diffusion expansion of the re-reflection side light III 
increases . If the area of the upper reflection film 8 is 
reduced , the intensity of radiation of the transmission side 
light II increases. 
5 Thus , in accordance with the present invention , desired 

expansion of emitted lights from the LED and desired 
distribution of brightness can be obtained. 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be 
10 understood that this description is intended to illustrate 
and not limit the scope of the invention, which is defined 
by the following claims . 
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